The major internal protein of a rat type C virus pseudotype of murine sarcoma virus, MSV(RaLV), was purified by isoelectric focusing (pl = 8.6) and used to prepare antibody in guinea pigs. The protein was identified by its reaction with antisera reactive with the mammalian type C virus group-specific (gs) antigenic determinant, gs-3. The guinea pig antisera mainly contained species-specific (gs-1) antibody for reactions in gel diffusion with other type C viruses were limited to those of rat origin, whereas in complement fixation tests (20) and group-specific (gs) antigens (5) from mouse viruses and the recovery of a rat cell-specific helper virus from the sarcoma virus preparation (1).
Tumors induced in both rats and hamsters by murine sarcoma viruses (MSV) have yielded sarcoma viruses of altered host range and antigenicity. Detailed studies of the viruses recovered from hamster tumors led to the hypothesis that these viruses were pseudotypes which were produced by rescue of the sarcoma genome from nonproducer tumor cells by an indigenous hamster type C virus (9, 11, 12) . Evidence supporting this concept comes from recovery of nonsarcomagenic helper viruses from all of the hamster-specific sarcoma viruses investigated in detail (10) and the finding that the major virion structural polypeptide of these viruses can be distinguished by immunological and biophysical means from their structural homologue in murine type C viruses (16) . A similar pattern of results has now been obtained with the virus recovered from a tumor induced in brown Norway rats by the Moloney strain (M) of MSV (20) . This virus, originally termed M-MSV(O) (20) , is more accurately termed M-MSV rat leukemia virus (RaLV), a term based on antigenic differentiation of envelope (20) and group-specific (gs) antigens (5) from mouse viruses and the recovery of a rat cell-specific helper virus from the sarcoma virus preparation (1) .
Recent work has indicated that the wellcharacterized mammalian viruses (mouse, hamster, cat) contain at least two antigenic determinants associated with their major structural polypeptide (4, 6, 17) . Following the original nomenclature of Old et al. (3, 7) , gs-1 designates species-specific determinants and gs-3 designates interspecies cross-reactive determinants. This gs-3 designation differs from the polypeptide labeled p3 in the recent report of Nowinski et al. (13) , which is clearly separable from the major virion polypeptide (pl or gs-1). The The hamster-specific helper virus (HaLV) was obtained from chronically infected hamster embryo fibroblasts (9) .
The feline lymphoma virus (FeLV) was obtained from suspension cultures of the FL-74 cell line derived from a lymphoma in the cat (19) .
M-MSV(O), now M-MSV(RaLV), was obtained from the MSB-1 cell line (20) Fig. 1 ).
Isoelectric focusing and polyacrylamide gz1 electrophoresis. The procedures described in detail for MuLV, HaLV, and FeLV (15-17) were followed without modification for M-MSV(RaLV).
Immunological analysis. Complement fixation and gel diffusion analyses were made as described previously (15) . Antisera prepared in guinea pigs against the isolated gs protein of MuLV, HaLV, and FeLV were available from previous work. These sera, when used unconcentrated, detect only gs-1 determinants in gel diffusion assays and, at 4 units, react only with homologous viruses in complement fixation tests. Sera which detect the gs-3 determinants were prepared in Fisher rats by hyperimmunization with MSVinduced, MSV-shedding rat tumors (6) and also from a goat immunized with Tween-ether-disrupted FeLV. The latter antiserum was obtained from Roger Wilsnack (Huntingdon Research Laboratory, Baltimore, Md.). The reaction pattern of this serum with FeLV and several other mammalian type C viruses has recently been described (14) .
After purification of MSV(RaLV) gs protein as described herein, antisera were prepared in two SDS-acrylamide gels. Several low-molecularweight zones were seen, and the predominant feature was a protein with a molecular weight of approximately 27,000. The pH 8.6 fraction from isoelectric focusing migrated with a relative migration similar to that of the 27,000-molecularweight component. As shown in Fig. 1, when were stained with Coomassie blue, the 8.6 fraction appeared homogeneous. Thus, this fraction is free of the multiple higher-molecular-weight proteins revealed by staining of unfractionated virus.
Guinea pig antisera. The pH 8.6 fraction from the above isoelectric focus separation was mixed with Freund complete adjuvant and administered subcutaneously at weekly intervals for a 1-month period. The serum, obtained 10 days after the last injection, was tested against various virus preparations in both complement fixation and gel diffusion assays. Both sera showed a high degree of species specificity when tested at 1.5 to 2.0 units (Table 2) ; however, at higher concentrations cross-reactions with heterologous gs antigens were observed. In gel diffusion assays carried out with the strongest complement-fixing reactive serum, single precipitin lines were obtained with purified, disrupted MSV(RaLV). Under similar (Fig. 2 ).
Serological reactions of purified MSV(RaLV) gs antigen. The gs antigen purified by isoelectric focusing reacted in complement fixation (Table 3) and gel diffusion assays (4) with the anti-MSV(RaLV) gs sera and not with speciesspecific sera for mouse, hamster, and cat type C FIG. 2 . Gel diffusion analysis of gui/lea pig antiRaL V group-specific (gs) serum. Ceniter well conitainls guinea pig antiserum; outer wells containi disruipted viruses, purified gs antigen, antd buffer (B). As shown, a single precipitini line of identtity was developed between RaLV antd purified RaLV gs alitigent.
viruses. Reactions of identity were obtained with the RaLV-specific sera and MSV 1-7, a serum which detects MuLV gs-1 and interspecific gs-3 determinants (6). Similar reactions were obtained by using the goat anti-FeLV serum in place of MSV 1-7. The gs-3 reactions were eliminated by absorption of the heterologous sera with purified MuLV gs antigen (Fig. 3) . Similar inhibition tests with anti-MSV(RaLV) and MuLV gs antigen were without effect.
Assay of other rat type C viruses. Type C particles have been observed in tumors and cell cultures derived from a variety of rat strains, both inbred and random bred. To date we have tested (17) , namely, that single lines of identity can result from the interaction of antibodies with two distinct specificities placed in adjacent wells with an antigen carrying both specificities.
The availability of antibody specific for the gs-1 determinant of rat type C viruses should allow the development of tissue culture isolation procedures based on antigen induction, as have proven useful for other species. It will not be surprising to find a widespread distribution of the virus or viral genome, as has been found for chickens, mice, cats, and hamsters (8) .
